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Gyro array fusion algorithm based on multiple fading factors and
variational bayesian

Shi Langping 1.i Rongbing Lai Jizhou Cheng Jianhao

(Navigation Research Center, Nanjing University of Aeronautics and Astromautics.Nanjing 211106, China)

Abstract: Aiming at the problems of low output precision and poor tracking performance of an array system composed
of multiple MEMS gyroscopes under dynamic conditions, a new dynamic filtering model and filtering method were
proposed. By analyzing the error characteristics of the MEMS gyroscope and modeling the angular velocity
dynamically, a random error dynamic filtering model of the array gyroscope based on the angular velocity estimation
was constructed. Due to the uncertainty of the model in the dynamic situation, the tracking performance of the
traditional method is degraded. A multiple fading factor adaptive Kalman filter based on variational Bayesian method
algorithm was designed. The variational Bayesian method and strong tracking theory were used to improve the
estimation accuracy, convergence speed and robustness. Finally, the static and dynamic experiments were carried out
on the high-precision turntable. The experimental results show that under static conditions, the variance is reduced to
4% of a single gyro, and the zero bias instability is reduced to 47. 2% ; Under the dynamic condition, it can effectively
track the change of angular velocity, and the angular velocity residual variance is reduced to 6. 2% of that of a single
gyro. This algorithm can effectively improve the output accuracy of MEMS Gyro array system.
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